Induction of growth arrest and polycomb gene expression by reversine allows C2C12 cells to be reprogrammed to various differentiated cell types.
Reversine is a small, cell permeable synthetic chemical that has the ability to reprogram C2C12 myogenic cells to become various differentiated cell types. However, we still do not know how reversine works or the genes and proteins involved. Hence, we have used comparative proteomic techniques to address this issue. We have identified several proteins that were associated with cell cycle progression which were downregulated by reversine. Simultaneously, there were proteins associated with the induction of growth arrest that were upregulated. Consequently, we investigated the effects of reversine on C2C12 cell growth and established that it inhibited cell growth. Reversine had little affects on cell survival. We also investigated whether expressions of the polycomb genes, polycomb repressive complex 1 (PHC1) and Ezh2, were affected by reversine. Polycomb group genes are normally involved in chromatin based gene silencing. We found that PHC1 and Ezh2 expressions were enhanced by reversine and that it correlated with the inhibition of muscle specific transcriptional factor genes, myogenin, MyoD, and Myf5. Therefore, we believe that reversine is able to reprogram C2C12 cells to various differentiated cell types by inducing cell growth arrest, and promoting PHC1 and Ezh2 expressions.